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A bstr a ct
Methan ehashigh globalwarming potc n血1a nd itsi11 qヂaS e Tray. giv e a seriou simpact to ol ufutur e
clim ate andenvir o n m e nt. S 血c ew etland is o n e ofthe m a)o r e m lSSI O n S OtJr C e S Ofm e他紙 e eStim ado n of
m edlan e emissiotlr equirespr e cise cha r a cteri血ion ofw ethndc o ndito n sin dobalor c o ntipc ntalscale･
This strLdyexamin eda r e m ote s e n sl ng m ethodto e stim ate metha n e emis sio n丘o m e xte n $lV e W etland
ar e as. A 芦C aling m ethod betw eenhighspatial res ohdio ndata(SPOT H R V)andc o ar s e re s olutio nbt(I
wi de c o v 酌gedata POA A A Ⅵ m)w asinve stigatedto e xtr apolatelo calinfor nation o nla ndc o v e r
mixtu r e c o ndi滋o nin w etla nd 丘o m HR Vto m o re ext n siv e a re a也r otIghA V H R R, andto e stim ate
wetland c o v er age ar e a m orepr6Cisely･ First,in SPOTdata,landc o v e rtype s of the ar e a w a s clas si鮎d
hto fotF C ategorie sin cluding vegetation, w ate r, a ndtw otype s of bogs whicha r e 如t F C e S Ofm etha n e,
a ndn c7d;A V E R R im agede n sityw aS statisticallyregres s ed withc ategory miⅩttF e r?tioderiv ed 舟o m
ⅡR Vpi7(elsin e ach A VヨRR pix el･ This s caling m odel 舟om r egressio n a nalysis pr ovide s w ed皿d
c o v er age r atioin stlb-pix elle v elo nly丑
･
o m A Ⅵ皿 R data. T he m ethodw as appliedto w e sternSiberian
w etla nd, andtotalemi占sio n ofm etha n e w as c alctllated by m ultipl】血Lg e Sth ated bogare a swith tmit
emis sio n rue ofm etha n ein e adlbog申Ⅰ) e s.
1. h tr odtLCtion
独 血a n eis o n e ofthe m ajor gr e e nho u 維 甲cs･ 血c占its glob alw arming pote n也al is v e
ryhigh
es血 atio n ofm etha n e丘o mdiffere nts o u r c e s
.
1 S
.
n o w O n e Of the urge ntta sksinta ckling wi thdob al
w a r ming. W etla ndis kno w n a s a m ajo r C mlS1 0 n S O IU C e Of m etha n e, and es也m 血on of m etha n e
emissio n
.
r equire sprecis e a sse s s m e nt ofw etla ndsin globalor co ntinentals calc･ 1tis,ho w ever, not
e a町 tO l n V e Sdgate w etla nd area o nly withgr o und obs e rv血o nbe can s eitis tlS d y e xte n sIVe a nd
difficult to get in ･ Re m ote se n sing of w etla nd &o m s atellite m ay provide a n efTICie ntto olto m o n
itor
wetla ndc o nditio ns a ndtodelin e ate w eda nd fro m otherlandc o v er c atego由s.
The rehav ebe e n se v eralstudie sto pr o血c ela nd c o v er m aps of individual w etla ndsby u singhigh
甲atialre s ol 血on data &o m I.A N D S AT M S, T M, SP OT 皿V or JERS
-1 SA R(e･g･ , Feder al
Ge ographic Data Co mmitte e1992). fhghspatialre s olutio ndatais efSecdv eto m o nito r wetland
envir on m e nt in lo c alor r egional s cale, ho w e v er,it m ay n ot c o v e r a n e xte n sive ar e abe c a u s e of its
71arr O W C O V e r age.･ Exte ndingthe ar e a w o tlldr equlr etO u S ewi dc co v er agedata丘
･
om NOA A A Ⅵ 認 R
o rT ER R AMODIS. No r m ali2X!dDi 飽re n c eVegetation hdex(N D VT)触 m A Ⅵ 取 for example,has
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ぬ n stLC C e SSfu11y 血1izedto 皿 Omitor veget dio n c o nditio n sin c o ntin ed al ordobalscale(e.g. , Tu cke r
et al･ 1995; De丘ic s etai. 1995). How e∇町 , On･the otherha zLd, AVI 現R data 皿 ay n otdete ctfin e
spatial 鉦r11Cttqdsin mixtq r es of v egetadon, w ater a nd s oil ill W etla Ad are a sbe c 孤 S e Of its coa rs e
r e s ol 血o n(1.1km). For exa mple, when we simplyclassi6r vegetatedw etla ndwithA V HR R datapix els
te ndtobe clas siGedidoforesteFVe nthotlghw etland(waters u rfa c e)c overs30 %ofthe a r e ah apix el.
h this sttldya s calingtechniqtlebetw e e nhigh申atialr es oh tion(n a F O W C O V erage)data adl ow spatial
(wi de cov er age)ゐtaisinv estigatedto 皿miⅩ e a chpix elinlow 甲 ad alres ol血o ndatainto differ e nt
landc ov q c ategorie sin ¢111ding weth d(bog), for est a nds oil, a ndto e s点m atethe are a c over ratio of
w etla nd ineBLChpixel･ A s c alingm odelr elate shighspatialres ohtio ndata withc o ar8e r e S Ohtion data,
a nd to eEtraPOla(e thelo calknowledge deriv ed B10皿 highspatial re s olutio ndatato globalsc ale
Ovq so netal1 19i9;_皿 a vka eta
l
l
1995;Yasuoka etal･ 19 96)･
W estem Sibeda nw etla nd w a s s ele cteda s atestsite sin c eitis one ofthebigge st w etla nd inthe w orld,
a ndis re c ogni2X,das ahighpotentialar e afor m ethan e emis sio ndu eto globdw a rming. Here, NOA A
A ⅥヨR RandSP O T ‡R Var o u ndPlotniko v ow er e u s edto form ulB[te a S C aliJlg m odelbetw e e nthe m,
a ndtotalm ethaJle e misio n加 m A V H R Rare a w a s cal uhted 舟o mthe m ethan e emis申o n r atesfortw o
diffe red 帥es ofbogs obsezv edon thegroundand舟o mthe e stin ated ar e aratio oftwobogtype s.
2. Sc ahgbetw e en A V m Ra nd n V
Syn chono u slyobs す V ed data h n SP O T個RV and NOA A/A V H R Rof July7 th,1995o v erPlotnikovo
in w e ster nSibedan we regeo m etricallyc o rre ctda ndoverla野ds othatonepl X elof A V H R Rc o v ersa
s etof H R Vpixelsin are cta ngdarblo ckof50Ⅹ124･ Here, spatialre s ol血o n of 皿 epix el of A Ⅵ収R is
rD mdl･1km a nd thato 柑 R V is a r o und 20m ･ Figur e1show sA V H R R(Fig･1(a))andE R V伊ig.1(b))
I mage s O Ⅷ
■ the com m o 丑 aqFCa alte r r egistrdio n･ h Figur e1im agede n sity ofe a chpixelpr es ents the
Nor malized Differ e n c eV getado nh dex(ND VI)who se v alu eis calcuhted丘o nChan n el 1a nd 2 for
A V H R Rand 触m Cha n n el 2a nd 3 forHRV r espe ctiv ely･ The r egre ssio n analysis sho ws high
coIT ela血Jlbetw e e nN D VIvalu esfor e a chA Ⅵ 弧 Rpixel anda v er agc ND Ⅵv ahLe Sfor c orrespo nding
f R Vblo ckpix elsin50Ⅹ124(r- 0.93)andh dic atedgo odrcgistr adonbetw een the m.
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(a)N D Ⅵim ag8 加 n N OA A■AⅥ 弧 R P)NDⅥin agcBTO mSPOT ⅡR V
Fig･1 bag8 0 V e rl野betw e e nNOJu A V ⅡR Ra dld SPOT I 瓜 Vo v erPlotniko v o(1995n/7).
Scal hg m odel betw e e nN O A A Ⅵ 奴Ra nd SP O T H R Vw a si- stigatedto I -ix e a chpi‡elof
A Ⅵ 弧 Ra ndto e sd血 ate the w etla ndco v cr age r atio am o ng otherla nd c o ver c ategorie s. First, e a ch
pixelof SPOT E R Vw a s cla sd Gedintofotrr c ategorie sinchldingbogl,bog2, for e st ands oil by 血 g
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stlpe rvis edcla s si丘c atio n伊ig. 2). H 耶 boglaAd2repr es etEt W eda nda nda r e stlbjecttothe e sdm atio n
ofm etha n e emis sio n･ The a v er喝e emissio nrues of m ethane forbolla nd bog2 仰 汀ePr o vided ba s ed
o ngf O tL nd obs c mtio nCra m u r a, et al. , 1995). T he differe n c ebetw e e ntw otypes of bogsis mainly
characterized by waterdepth. The nim agede n sib, ofA V H R Rcha m el1,2 皿d 3w erec o rrelated wi th
die C OVer age ratio sfo r e a chc ategory mixingr atio ofbogl, bog2,fq est a nd 抑il廿Single a stsqtlar e S
m ethod. 刀lelin c ar叩 atio n s obtain ed wi th highc orr elation areEqs. 3, 4a nd5asfolo w s.
望V:i≡言IfF
F:)
6
,
O
i
O
s
SI1
2
43･芸1B).;72,9i,?2, ≦≡Z:g3, 琵;
AV
_
3 - 8 7.O F＋96.7S＋ 42. 3 B)＋ 55. 7 B2, r
2
- o.62 (3)
wher eF
,
S
,
B l血dB 2r epr e s e ntthe are a c o v erage ratio(押r C erLtage)forfor e st, s oil,bogla nd bog2
a nd theys adsfythe n e xtequ atio n.
F ＋ S＋ Bl＋ B2- 1 (4)
Thes e r elatio n sindicatethatdie C ategOry mixing rado(F,S, B l, B2)c 弧be s olvedhv ers ely丘o mEqs･
(I) - (4)only丘o mthe A VtRR im age de n sity forthe area wher e
,
n oSPOT dd a c ove rs･ The s c aling
m odele n ables tLStO e Xtr aPOlatethelo calinfor m atio n(categorymiEII唱 r3tio)&o mSPOT H R Vto m ore
e xte n siv e are aby usingNOAA AⅥ1R Rdatabn c ethe eqd o n s ar e obtained o vq th¢ c o m m o n area s
forA V ‡IR RBendH R V.
■
Fig. 2 bIldc over cla si五c atio n&o mSP O TfR Vdata
qcErC St:gree n, Soil:grey, Bogl:bhe, Bog2:yelow)
3. Estin atio A Of Met hA eE mis sio nfr om W e stSibe rian W etl札nd
Ea chc ategory mi 血gredoF,S, B landB 2 fo rfor e st, S oil,bogla nd bog2 Ⅶ estim atedo v er a whole
ta rgetar e abyapplyingequ ation s(lト(4)to AⅥ 弧 Rdata･ Figure3 血m 皿 Str atC e a ch c ategorymixing
r3do(ar e ape r c e ntage)im age forforest(a), s oil(b),bogl(c)and bog2(d)血 erethebrighter c okq
sho w sthehigherpq c e Htage Ofc ategoryc over･
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(a)Forest O) Soil
(c)Bogl (d) Bog2
Fig･ 3 Estim atedc ategory mi㍊ ngr atioim agefor ea ch category.
Fin ally the m etha n e emissio n b m thc ar e a wa s estim ated by m ultiplying the a v erage m etha n e
e misioモr3te Obs e㌣ed atgr o u nd a ndthe a re aper c e ntage Of Bogla ndBog2 in e a chpix el･ Table1
Suzn m a nze sthe e nlSSio n ofm etha nc丘o mthe w e瓜and.
Table1 Esdm ated m etha n e emissio n丘o m w e ste mSibedan w etla ndar o undPIoto nikovo,
Ⅰ皿 dc ov6r A 柁A Emis sionr ate Me血a 皿eflt R
(10
3
kn
ユ
) (mdm
3
/d2EY) (10
9
g/day)
Fo r est 113
.
0 0 0
Soil 75.2 0 0
Bogl 79.2 11 8 93.5
Bog2 35.1 166 58.3
Total 302.5 151.8
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4. Co n chsio n s
T his studyhv e stigatedthepo ssibilityofap
l
plyinglazldstuiac e cha ra cteriz atio nwithre mote s e n singto
the e s血 ado nbfm etha n e emissio n丘･o m w edand･ A sc a血gteclm iqu e w as appliedto unmixlng Of
l皿d cover c o ndito n wi thin a pl XClto e stim ate m ore pr e cis e w etland are a cdv er age･ A s caling
tc chniqtle W Od dpro vide ato olto e xtr apolatelo calinforn atio n血) mhighsp%tialr e s ohtio ndatato
la rger s calebyn sing with lo wspadalr e s ohtio ndata･ Sc alingtip&o mlo caltoglob al is o n e ofthekey
aspe cts 血 ta cklhg wi thglobalenvir o Ⅲn e ntalis stleS, a nd a m ethodpr opo s ed in this studyis e xpected
toplaya r olein re ali血gthebridgebetw e e nthelo calandtheglobalin r e m ote s e n sing.
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